Agriculture is the single largest producing sector of the economy and it contributes about 13.41 percent of the Gross Domestic Product (GDP) (Bangladesh, 2017) . This sector also accommodates around 48.1% of labor force (BBS, 1993) . Although due to natural calamities loss of food and cash crop is almost regular phenomenon. Bangladesh incurs annual loss of 1.81 percent of GDP due to extreme weather events. Total losses were 2.19 billion dollars a year from 1990 to 2008. Bangladesh scores eight on risk index (Ahmad et. al, 2001; Anonymous, 2010) .
Agriculture is already under pressure mainly due to an increase in demand for food as well as depletion of land and water resources. Climatic change possesses serious threat to our country specially on our economy through damaging agricultural resources, but the use of adaptation technologies is very few. Majority of farmers are illiterate and have small farm size. Farmers do not change agricultural practices to improve water efficiency and crop diversification. Suitable adaptation of environmental friendly agricultural technology and disaster risk management practices need to be identified, tested and integrated into national food security strategies and policies in order to improve food security under a changing climate. The research work was conducted to explore the relationship between selected characteristics of the farmers and their extent of adoption of climate change adaptation practices as well as for finding out the problems faced by the farmers in adopting adaptation practices for climate change and their probable suggestions to overcome the problems.
Materials and Methods

Study location:
The study was conducted in Phulbari Upazila under Kurigram district. The district is situated on the bank of Teesta River. Phulbari Upazila was selected following simple random sampling technique for the study because the agricultural features and the vulnerability of climate change. The study location map is showing in the following Figure 1 .
Sampling and socio-economic information: An interview schedule was prepared for collection of data from the respondents keeping the objectives of the study in mind. Data for the study were collected through personal interview. During the collection of data, both primary and secondary sources were considered. Primary data were collected from respondents. An up-to-date list of 320 farmers was prepared with the help of the Upazila Agriculture Office, Upazila Agriculture Extension Officer and Sub-Assistant Agriculture Officer of the DAE. From these farmers, 96 (exactly 30.0 percent) were selected as the sample by using simple random sampling technique. A reserve list of 10 farmers (about 10 percent of sample size) was prepared so that these farmers could be used for interview in case any farmer included in the original sampled farmer was not available in spite of utmost effort during collection of data. All of the data were collected considering on the respondents' age, educational qualification, occupation, their farm size and equal in gender. In respect of any practices adoption the "Adoption of Climate Change Adaptation Practices Index" could range from 0 to 300, where 0 indicating no adoption and 300 indicating high adoption.
Data processing and statistical analysis: Data were systematically recorded, edited, compiled, arranged, tabulated and computerized for statistical analysis. The software SPSS were used for data management and analysis. Descriptive statistical measures such as frequency, range, mean, co-efficient of variation, rank and percentage were used to categorize the farmers. Pearson's product moment correlation co-efficient (r) was used to examine the relationships of characteristics of the respondents (independent variables) with technology adoption on climate change adaptation (dependent variable). At least 5 percent (P= 0.05) level of probability was used as a basis for rejection of the null hypothesis throughout the study.
Results and Discussion
Socio-demographic characteristics of the farmers: A variety of attributes that aggregate in human life influenced on their activity directly and indirectly. For this reason, it can be assumed that different characteristics of farmers may influence the adoption of climate change adaptation practices and hence nine (9) selected characteristics (i.e. age, education, family size, farm size, annual income, organizational participation, training received, aspiration and climate change awareness) were considered as independent variables in this regard. The characteristics of the farmers were classified into suitable categories for description and interpretation in relation to adoption of climate change adaptation practice ( Table 1) .
Extent of adoption of climate change adaptation practices:
The Climate Change Adaptation Practices Index (ACAPI) of the farmers ranged from 37.3 to 230.7 against the possible range 0 to 300. The rank order of each of the practices was made on the basis of ACAPI value (Table 2) . Table 2 revealed that the highest proportion of the farmers adopt 'Pit crop in homestead' (ACAPI= 230.7) as climate change adaptation practice in the study area. The result might be due to that the pit crop cultivation is easier in homestead and it can do by any member of the family.
The second highest adopted practice for climate change adaptation was found 'Maize cultivation in char areas' (ACAPI= 229.7). The findings might be due to that maize is a year round crop and can easily adapt in any area. It is more profitable than other crops so, farmers may have high interest to cultivate maize in their fields especially in the char lands.
The lowest adopted practice for climate change adaptation was observed 'Saline tolerant sugarcane variety ISWARDI-40 cultivation' with ACAPI value of 37.3. This finding might be due to that there has a lowest salinity problem in Tista riverine areas in Bangladesh. So, farmers are not so much interested to cultivate ISWARDI-40 sugarcane. The lowest adopted practice for climate change adaptation was found 'Floating agricultural practices' with ACAPI value of 54.3. This might be due to that only vegetable can be cultivated through floating agricultural technology and it's very laborious and costly job. So, farmers are less interested to adopt this practice. Therefore, it obtained the second lowest position in the rank table.
Relationships between the selected characteristics of the farmers and adoption of climate change adaptation practices
Relationships of the 9 independent variables with the adoption of climate change adaptation practices as found by correlation test are described in this section.
The computed co-efficient of correlation (r) between the independent and dependent variable (Table 3) .
Age and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between age and adoption of climate change adaptation practices was found -0.079 as shown in Table 3 . This led to the following conclusions regarding the relationship between the concerned variables.
The relationship showed a negative trend. Based on the above findings, the null hypothesis could not be rejected and hence, the researcher concluded that age had no significant relationship with the adoption of climate change adaptation practices. Similar findings were also observed by Karim, 2011 . *, significant at 5 percent level of significance, **, significant at 1 percent level of significance.
Education and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between education and adoption of climate change adaptation practices was found to be 0.246 * as shown in Table 3 . This led to the following conclusions regarding the relationship between the variables.
The relationship showed a positive trend. On the basis of the above findings, the null hypothesis was rejected and therefore it was concluded that education of the farmers had a significant positive relationship with the technology adoption for climate change adaptation. The relationship between the variable indicate that the more the education of the farmers the more the adoption of climate change adaptation practices. A similar finding was experienced by Hossain, 2003; Jewel and Khan, 2007; Karim, 2011 .
Family size and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between family size and adoption of climate change adaptation practices was found to be 0.088 as shown in Table 3 . The relationship showed a positive trend between the concerned variables. Based on the above findings, the null hypothesis cannot be rejected and hence, the researcher concluded that family size had no significant relationship with adoption of climate change adaptation practices. A similar finding was found by Jewel and Khan, 2007; Karim, 2011; Islam, 2005 .
Farm size and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between farm size and adoption of climate change adaptation practices was found 0.078 (Table 3 ). In respect of relationship between these two variables the following observations were made.
Firstly, relationship showed a tendency in the positive direction between the concerned variables. On the basis of above findings, the null hypothesis may not be rejected and hence it was concluded that farm size had no significant relationship with adoption of climate change adaptation practices. The finding has conformity with the findings of Aurangozeb (2019) .
Annual income and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between the annual income and adoption of climate change adaptation practices was found 0.245 * (Table 3 ). The following observations were recorded in respect of relationship between these two variables on the basis of coefficients of correlation.
The relationship showed a tendency in the positive direction between the two variables. The relationship was statistically significant. Based on the above findings, the null hypothesis was rejected and hence the researcher concluded that annual income had a positive significant relationship with technology adoption for climate change adaptation. The findings are quite logical, because respondents are influenced to adopt improved farming practices, which in turn, increases farm output and eventually improves financial condition of their family. A similar result also reported by Jewel and Khan, 2007; Karim, 2011; Hussen, 2001; Islam et al., 2017a,b; Islam, 2013 .
Organizational participation and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between organizational participation and adoption of climate change adaptation practices was found to be 0.307 ** (Table 3) . This led to the following conclusion regarding the relationship between the variables.
The relationship showed a positive trend. The relationship was statistically significant at 1 percent level of significance. On the basis of the above findings, the null hypothesis was rejected and therefore it may be concluded that organizational participation of the farmers had a significant positive relationship with the adoption of climate change adaptation practices. The relationship between the variable indicate that the more the organizational participation of the farmers the more the adoption of climate change adaptation practices. Similar result was found by Chowdhury, 1997; Jewel and Khan, 2007; Mostafa, 1999 .
Training received and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between training received and adoption of climate change adaptation practices was found to be 0.230 * (Table 3) . This led to the following conclusion regarding the relationship between the variables.
The relationship showed a positive trend. The relationship was statistically significant at 5 percent level of significance. On the basis of the above findings, the null hypothesis was rejected and therefore it may be concluded that training received of the farmers had a significant positive relationship with the adoption of climate change adaptation practices. The relationship between the variable indicate that the more the training received of the farmers the more the adoption of climate change adaptation practices. Similar result was experienced by Karim, 2011 .
Aspiration and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between aspiration and adoption of climate change adaptation practices was found to be -0.077 (Table 3 ). The following conclusions are made regarding the relationship between the concerned variables under consideration on the basis of correlation coefficient.
The relationship showed a negative trend. The relationship was not statistically significant. On the basis of the above findings, the null hypothesis may not be rejected and therefore it may be concluded that aspiration of the farmers had no significant relationship with adoption of climate change adaptation practices. The relationship between the variable indicate that the more the aspiration of the farmers less the adoption of climate change adaptation practices.
Climate change awareness and adoption of climate change adaptation practices:
The computed value of coefficients of correlation between climate change awareness and adoption of climate change adaptation practices was found to be 0.116 as shown in Table 3 . This led to the following conclusions regarding the relationship between the variables.
The relationship showed a positive trend between the concerned variables. Based on the above findings, the null hypothesis cannot be rejected and hence, the researcher concluded that family size had no significant relationship with the adoption of climate change adaptation practices.
Problems and Suggestions
Farmers may face several problems that hinder smooth adoption of climate change adaptation practices. For easy understanding of the problems faced by the farmers and the suggestions to overcome the problems given by them are listed in this section with their number of citation, percent and rank order.
Problems faced by the farmers in adoption for climate change adaptation practices:
The researcher made an attempt to identify the various problems in adoption for climate change adaptation practices which are presented below (Table 4) .
It is evident from the results contained in the Table 4 that 'Lack of knowledge regarding modern agricultural technologies' (64.58 percent) emerged as the most important problem expressed by the farmers. The result may be due to that the relevant organization may not arrange sufficient training for the farmers. Suggestions offered by the farmers to overcome the problems: Many suggestions were offered by the farmers to overcome the problems in adoption of climate change adaptation practices. These are given in Table 5 . It is noted from the result in the Table 5 that the foremost suggestion cited by the farmers (54.17 percent) was 'Organizing more training program for the farmers'. This implies that more will be the training more will be information gathered by the farmers. Training programs are more helpful in enhancing farm knowledge to them. 'Involvement of the farmers in different community programs' offered by the farmers (50.0 percent) as second ranked suggestion in the rank table. This is due to that more the involvement more will be sincere about technology. 'Increasing awareness among farmers about agricultural technology' was suggested by the farmers (13.54 percent) as the last suggestion. Similar reports observed by Afrin et al. (2017) . The result might be due to that more awareness will create more opportunity of technology adoption.
Conclusion
The inclusive study concluded that the climate of the study area is changing latterly as all the climatic factors indicated a changing trend. Furthermore, the changing trend triggered great impact or vulnerability or effects alike increase impact on food, dead river, effect on agricultural land, low land, water reservoir, urban areas, ground water recharge, surface water quality and so many belongings of this area. The adoption of the climate change adaptation practices by the farmer are quite difficult due to their traditional aspects and lack of knowledge. The technological improvement and awareness program will be enough to practice them about the phenomena. Socio-demographic aspects will be developed by the influence of the higher authority and it will be most important strength to them for fighting against the climatic change. Community involvement should be emergency to practice the climate change adaptation to the study area. So, it's the demand of time to establish something or some policy to take them in action.
